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(54) Method for packaging thermoplastic compositions using a thermally conductive rigid mold 



(57) A process of continuously packaging a thermo- 
plastic composition such as a pressure sensitive hot 
melt adhesive. The method includes the steps of (a) 
forming a thermoplastic film to a rigid moid wherein said 
film becomes molten at or below the usage temperature 
of a hot melt adhesive composition, and the moid is in 
contact with ambient air: (b) dispensing hot melt adhe- 



sive into the lined mold; (c) disposing a thermoplastic 
film on the surface of the mold to form a packaged hot 
melt adhesive; (d) allowing the hot melt adhesive to 
reach a state in the presence of ambient air such that 
the packaged hot melt adhesive is removable from the 
mold. 
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Description 

FIELD OF THE INVENTION 

The present invention relates to an apparatus and a s 
method for the continuous packaging of thermoplastic 
compositions, particularly hot melt adhesive composi- 
tions. More specificaliy it relates to an apparatus and a 
method for continuous packaging of thermoplastic pres- 
sure sensitive hot melt adhesive compositions by 10 
means of a rigid mold, especially a thermally conductive 
rigid moid. 



DESCRIPTION OF THE ART 



75 



Thermoplastic compositions, such as hot melt 
adhesives. are substantially solid at room temperature 
and typically applied in a molten or f lowaWe state. Hot 
melt adhesives are supplied as pellets, or pillows as dis- 
closed in German patent 22 48 046. or blocks. Providing 20 
hot melt adhesives in these forms becomes increasing 
difficult if the thermoplastic composition is pressure 
sensitive. Pressure sensitive adhesives tend to adhere 
to hands, manufacturing equipment, and such adhe- 
sives having a low softening point tend to block together 25 
into a single solid mass, rendering such adhesives very 
difficult to be handled by the end user. Many 
approaches have been taken to provide pressure sensi- 
tive adhesives that are non-blocking and tacWess to the 
touch. 

French patent 2,544,654 published Oct 26. 1984 
discloses forming a tacWess hot melt by adding molten 
hot melt to a mold containing a preformed support layer 
having a transfer film which is compatible with the hot 

melt. ^ 

U.S. Pat. Nos. 4,748.796 issued June 12. 1988 and 
4.755.245 issued July 5. 1988 disclose forming a pro- 
tective coating or an adhesive material by electrostati- 
cally coating a nrwld or cavity with a powder screen and 
then pouring hot melt into the mold. 

French Patent 2,601.616 published Oct. 22. 1988 
discloses forming blocks of hot melt pressure sensitive 
adhesives by casting the adhesive into nrK>Ws precoated 
by spraying with a film of non self-sticking hot melt 
material. ^ 

German patents DE 31 38 222, DE 32 34 065, and 
DE 25 358 teach coating or wrapping a formed hot 
melt block with various types of film. 

All the later methods have suffered by virtue of 
either the need to unwrap the packaged hot melts or by so 
virtue of contamination caused by the build up over time 
of large quantities of the packaging materials in the melt 
pot and hot melt application equipment. 

Rouyer et al. U.S. Pat No, 5.257,491 teaches a 
method of packaging an adhesive composition wherein 55 
the adhesive composition is sufficiently solidified or 
plastified. 

Hatfield et al.. U.S. Pat. 5.401 .455 issued March 28, 
1 995 teaches a method for packaging hot melt adhesive 



compositions comprising the use of a mold being in 
contact with a refrigerant gas or liquid heat sink. Hatf iekJ 
teaches that when a hot melt adhesive is poured into a 
cavity lined with film in its molten state, the adhesive is 
fused to some extent into the film. HatfieW states that 
the fusion of the film and hot melt allows some mixing 
and conpatibilizing of the film, improving the opportu- 
nity for more conplete mixing. HatfiekJ also states that 
the entrapment of air has been blamed for incomplete 
melting and blending of the packaging fOm with the hot 
melt adhesive. However, the use of refrigerants is 
expensive and can create environmental concerns. 
Other heat sinks taught by Hatfield employ lining the 
mold with a flexible wetted absorbent substrate prior to 
inserting the thermoplastic film. Having the adhesive 
f flm in direct contact with water creates other disadvan- 
tages, particularly moisture contamination of the pack- 
aged hot meh adhesive which in turn creates foanrting 
upon melting of the packaged hot melt adhesive. Vteter 
contamination becomes of particular concern during the 
packaging of water sensitive thernroplastic materials 
with water sensitive thermoplastic films. Such films 
absorb water causing the film to soften and become 
tacky. The film surfaces may in turn bond to one another 
resulting in the forn^ng of a solid mass of adhesive. 

Therefore, a need exists for a more effective and 
less cosly method to package pressure sensitive hot 
melt adhesives without the need for refrigerants or 
water. The applicants have found that hot melt adhe- 
sives can be continuously packaged at anrfeient temper- 
atures without the use of refrigerants or water. 



SUMMARY OF THE INVENTION 

The present invention is directed to a method of 
packaging thermoplastic compositions in a continuous 
process, and without the need of refrigerants or water, 
and an apparatus thereof. The process is especially 
suited for thermoplastic compositions such as pressure 
sensitive hot melt adhesives. The thermoplastic compo- 
sitions are packaged in convenient packages without 
the use of refrigerants or water. The process comprises 
the steps of: 

a. lining a rigid mold with a thermoplastic film 
wherein said film becomes molten at or below the 
usage temperature of a hot meit adhesive, and said 
mM is in contact with ambient air; 

b. dispensing a hot melt adhesive into the lined 
mold; 

c. disposing a layer of thermoplastic film on the sur- 
face of the mold to fonm a packaged hot melt adhe- 
sive; 

d. allowing the hot melt adhesive to reach a state in 
the presence of ambient air such that the packaged 
hot melt adhesive is removable from saki mold. 

After cooling or sufficiently solidifying, the pack- 
aged hot melt adhesive is readily renwved from subse- 
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quent molds and adjacent cavrties. The thenroptastic 
film material used in the mold cavity can be the same or 
different composition than the film layer disposed on the 
surface of the mold, as long as both film materials 
become molten at or below the usage temperature of 
the adhesive. The individually packaged adhesive com- 
position can further be combined into a larger package 
using a thermoplastic packaging film having the same 
or different characteristics as the films lining the mold 
cavity and disposed on the surface thereof. 
The apparatus comprises: 

a a guiding means having at least one idler and at 
least one guide through which a thermoplastic film 
can be fed under proper tension and alignment; 

b. a conveying means for conveying a rigid mold 
having at least one cavity; 

c. a forming station for forming the thermoplastic 
film to the mold cavity; 

d. a filling means having at least one filling head for 
dispensing a molten thermoplastic composition into 
the lined mold; and 

e. a means for disposing a second film on top of the 
thermoplastic composition to forni a sealed pack- 
age. 

Alternatively, in-line film forming can replace the 
guiding means and forming station. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a side view of a first embodiment of tiie 
invention. 

Figure la is an enlarged sectional view of the cir- 
cled region 1a of Figure 1 . 

Figure 2 is a side view of a second embodiment of 
the invention. 

Figure 2a is an enlarged sectional view of the cir- 
cled region 2a of Figure 2. 

DETAILED DESCRIPTION OF THE INVENTION 



Figures 1 and 2 depict the apparatus of the present 
invention. Figure 2 is an altemate embodiment of the 
invention. The primary difference being tiiat the first and 
second films are disposed in-line as thennoplastic com- 
positions rather than the film being provided as a fin- 
ished good on a roll. Various thermoplastic application 
equipment is suitable for disposing a substantially con- 
tinuous film in-line such as hot melt adhesive spray 
applicators, meltiolown hot melt adhesive applicators, 
slot die applicators, extruders, etc. Obviously, one could 
combine ttie use of prenranufactured and in-line films in 
various combinations. 

An alternate embodiment envisioned, not specifi- 
cally depicted, but entirely within tiie scope of the 



present invention, includes eliminating tiie second film 
feeding station by forming an attached cover at an out- 
ermost lip of the mold at the f ilm fonning station. Once 
tiie mold cavity had been filled the cover could be 
s placed on ttie surface serving the function of the second 
film Alternatively, the mold cavity may be partially f flied. 
The excess film on the cavity walls can be used to cover 
the surface. Furthermore, the applicants envision elmi- 
nating tiie second film altogettier and bonding ttie 
10 uncovered surfaces to each otiier. 

A first thermoplastic film (1) is fed from through a 
series of idlers (2) and web guides (3) to insure that tiie 
film is properly tensioned and aligned. The film can be 
supplied in roll form or it can be made in-line by any film 
15 forming means immediately prior to being filled, such as 
by using hot meH spray equipment (15) to form tiie film 
as illustrated in Figure 2. 

The film enters the film forming station (4) where 
the film is disposed on the top of tiie inside cavity of a 
20 rigid mold (5) which is attached to a conveyor (6). The 
rigid mold has at least one cavity (7) and a lip (8) sur- 
rounding ttie top surface of each cavity. The film is 
formed to tiie cavity and lip of ttie mold such that tiie 
interface between tiie film and mold cavity is substan- 
25 tially free of vokJs. Preferably the film is vacuum fomied 
to the mow. ^ . 

The moW is conveyed to a filling station (9) having 
at least one filling head (10) which dispenses a molten 
tiiermoplastic composition into tiie lined cavity. Prefera- 
30 Wy, tiie f flling station is located above the mold such ttiat 
the thermoplastic composition can be dispensed by 
gravity. 

The heat transfer characteristics of the mold are 
critical to the speed at which tiie present invention can 
35 operate. The molds are preferably made of a ttiermally 
conductive material, such as copper, stainless steel, 
and preferably aluminum. One skilled in ttie art could 
also create a variety of ttiermally conductive materials 
by disposing a conductive medium, such as a metal or 
40 ttiermally conductive composite, wittiin a nonconductive 
medium, such as a plastic. 

The actual shape of ttie mold cavity is not critical, 
but preferably the mold is substantially rectangular to 
facilitate placing tiie packaged tiiermoplastic composi- 
45 tion in a substantially rectangular shipping container, 
such as a box. , 
In ttie preferred embodiment, each mold cavity is 
designed such that the shortest dimension of ttie result- 
ing thermoplastic mass is less than one haH ttie dis- 
50 tance of ttie next shortest dimension. In a most 
preferred embodiment, the process is designed in such 
a way ttiat each mold cavity can be filled to a fixed 
weight, such as one pound. This can be a significant 
advantage since it eliminates ttie need to weigh ttie con- 
55 tents of each receptacle containing numerous individual 
packages. Each mold cavity having ttie proper dimen- 
sions can enable ttie heat from tiie molten tiiermoplastic 
composition to dissipate through ttie mold into ambient 
air in a relatively short period of time ttius maWng ttie 
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process continuous. Preferably, the dimensions of the 
thermoplastic mass is such that the distance from the 
center of the mass to nearest surface is less than about 
1 " more preferably less than 1/2" for higher manufactur- 
ing through-put. The moid cavity could be partially filled 
to meet the heat transfer requirements. 

The mold Is then conveyed for a length of time, said 
length of time being dependent of the dimensions of the 
resulting thermoplastic mass, preferably until the sur- 
face of the molten thermoplastic composition has suffi- 
ciently cooled such that the molten composition will not 
melt a second film (11) disposed on the top surface 
thereof. Alternatively, the second film can melt or be 
applied in a molten state as long as the resulting top 
surface is substantially tack free upon cooling of the 
film The second film is disposed on the top of the mold, 
a sealing means (12) seals the first and second f am sur- 
faces together at the lip of the mold such that the ther- 
moplastic composition is substantially enclosed on all 
surfaces with film to form a packaged thermoplastic 
composition. 

Sealing the first and second films together can be 
achieved by various methods including ultrasonic weld- 
ing or adhesive bonding. Where the second film is dis- 
posed as a thermoplastic composition the seal will be 
made during the application of the second film, eliminat- 
ing the need for a separate sealing station. In the pre- 
ferred embodiment the film Is sealed with an impulse 
heat sealer. 

The mold is then conveyed for a length of time dur- 
ing which air hoods (13) direct ambient air on the mold. 
Ambient air is defined as about 75*»R Preferably the air 
is blown in a direction substantially perpendicular to the 
mold until the packaged thermoplastic composition has 
sufficiently cooled or solidified such that it will substan- 
tially maintain its shape when removed from the mold. 
The packaged thermoplastic composition is then con- 
veyed to a cutler (14) that cuts the bonded film at the lip 
of the mold separating the packaged thermoplastic 
composition from subsequent molds and adjacent cavi- 
ties. 

Separating the packaged thermoplastic composi- 
tion from subsequent molds and adjacent cavities is 
preferably achieved v^rith a razor knife slitter. Other 
means for cutting include ttie use of mechanical scis- 
sors, a driven slitter wheel, laser cutters or a heated 
wire or knHe. In an alternate entoiiment. not depicted 
here but entirely within the scope of the present inven- 
tion, ttie film may be cut immediately after sealing and 
subsequently cooled. Once the packaged thermoplastic 
materials have been separated they can manually be 
placed into a box or other shipping container or con- 
veyed to an automated packaging system. The appli- 
cants believe that the packaged thermoplastic 
composition is most easily handled by the end user as 
individual packages weighing about one pound. How- 
ever, the applicants envision that the packaged thermo- 
plastic composition couW be placed in shipping 
containers wittiout being cut and separated from subse- 



quent molds and adjacent cavities. 
The Thermoplastic Composition 

5 The method of the present invention is useful for 
any type of thermoplastic composition, and preferaWy 
for a pressure sensitive thermoplastic composition, and 
most preferably for water sensitive pressure sensitive 
thermoplastic compositions. The composition of various 
10 hot melt adhesives Is known and described in greater 
detail in Col. 5-12 in Rouyer et al.. U.S. Patent No. 
5.257.491 incorporated herein by reference. 

Water sensitive thermoplastic materials are gaining 
wider acceptance as companies desire to manufacture 
IS compostaWe. flushaWe. and biodegradable disposable 
products, the need for easily handled packaging of such 
materials is also becoming increasing important. 

Water sensitivity Is incorporated into disposable 
products with the use of various hydrophilic. water solu- 
20 We. and water dispersiWe materials, some of which are 
truly ttiermoplastic while others are thermally stable 
additives and nrKxJifiers. Such water sensitive themno- 
plastic materials may be present as polymers, tackif lers. 
plasticizers. fillers etc. alone or in combination with 
25 Other hydrophobic or hydrophilic materials. Water sensi- 
tive materials include polyamides, polyethyloxazaline, 
PVR PVPA, polyvinylalcohol, polyesters such as those 
manufactured by Eastman Chemical Company, 
polymethylvinylettier, as well as starch and celtulosic 

30 esters. . 

Water sensitive ttiermoplastic materials mentoned 
above are useful as a raw material in a variety of appli- 
cations such as, but not limited to. the manufacture of 
nonwovens, elastomeric materials, adhesives. food 
35 containers as well as for producing breathable, biode- 
gradaWe. and moisture-impermeable barrier films. 

The present Invention provides an economical, con- 
venient handling, packaging method and apparatus for 
all such materials for any use and is not limited to the 
40 packaging of hot mett adhesives. 

The Thermoplastic Rim 

A variety of film materials are suitable for the 
45 present invention. The composition of various ttiemio- 
plaslic films are described In Col. 12-14 in Rouyer et ai.. 
U.S. Patent No. 5,257.491 incorporated herein by refer- 
ence. Preferably, ttie film naterial becomes motten at a 
below the usage temperature of the ttiermoplastic mate- 
so rial. More preferably, ttie film shouW have a sharp meft- 
ing point. Indicative by a high melt index relative to other 
f Oms having about tiie same softening point. If ttie film is 
to be vacuum formed into ttie mold, it must possess 
adequate tensile and elongation characteristics to ttiat it 
55 does not crack or tear. A variety of films are known to be 
suitable for vacuum forming. 

The lining may also be applied to ttie mold as a 
ttiermoplastic composition by means of hot melt adhe- 
sive application equipment. Thus, ttie film materials may 
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be any pure or compounded material that is processa- 
ble and compatible wHh the adhesive. This is particu- 
larly an advantage when the desired film material lacks 
critical properties to be fonmed into a film off-line by tra- 
ditional film forming techniques. 

If the thermoplastic material to be packaged is 
water sensitive, preferable the film Is also water sensi- 
tive. However, a film material that lacks water sensitivity 
may also be used serving a dual purpose of protecting 
the thermoplastic composition from moisture and water 
as well as providing a convenient means of handling 
such. 

Claims 



TO 



IS 



1. A method for packaging thermoplastic composi- 
tions comprising the steps of: 

a. lining a rigid nwld with a first thermoplastic 
film wherein said film becomes nrwHen at or 
below the usage tenperature of said thermo- 
plastic composition, and said mold is in contact 
with ambient air; 

b. dispensing a thermoplastic cortposition into 
the lined mold; 

c. disposing a second thermoplastic film on the 
surface of the mold to form a packaged thermo- 
plastic composition; 

d. allowing the molten thermoplastic conposi- 
tion reach a state in the presence of ambient air 
such that the packaged thermoplastic composi- 
tion is removable from tiie mold. 

2. A method for continuously packaging a thermoplas- 
tic compositions comprising tiie steps of : 
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a. lining a thermally conductive rigid mold with 
a first thermoplastic f flm such that the interface 
between the mold and the film is substantially 
free of voids, wherein said film becomes mol- 
ten at or below the usage temperature of said 
hot melt adhesive, and said mold is in contact 
with ambient air; 

b. dispensing a molten thermoplastic conrposi- 
tion into the lined rriold; 

c. allowing the surface of the themroplastic 
mass to suffidentiy cool such that it will not 
melt a second film disposed on tiie surface 
thereof; 

d. disposing a second thermoplastic film on the 
surface of the mold to form a packaged thermo- 
plastic composition; 

e. blowing ambient air in a direction siA)Stan- 
tially perpendicular to the mold; 

f . allowing the molten hot melt adhesive to cool 
in the presence of ambient air such that the 
packaged thermoplastic composition is remov- 
able from the mold. 



3. A method of claim 1 or 2 further comprising dis- 
pensing said thermoplastic conrposition into the 
lined mold such that the shortest dimension of the 
resulting thermoplastic mass is less than one half 
the distance of the next shortest dimension. 

4. The method of claim 1 or 2 further comprising dis- 
pensing said thermoplastic conposrtion into the 
lined mold such that the distance from the center of 
the resulting tiiemioplastic mass to the nearest sur- 
face is less than about one inch. 

5. The method of claim 1 or 2 wherein said film Is vac- 
uum formed into the mold. 

6. The method of claim 1 or 2 wherein said first film 
and second film are sealed by a means selected 
from the group consisting of heat sealing, ultrason- 
ically bonding, and adhesively bonding. 

7. The method of claim 1 or 2 wherein the film is dis- 
posed by a means selected from the group consist- 
ing of a slot die, spray applicator, mettblown 
applicator, and extruder. 

8. "me method of claim 1 or 2 wherein the thernwplas- 
tic composition is selected from the group consist- 
ing of water sensitive materials, water dispersiWe 
materials, water soluble materials, and biodegrada- 
t»le materials. 

9. The method of claim 1 or 2 wherein the melt index 
of the film is greater than about 10g/10 minutes at 
190-C. 

10. The method of daim 1 or 2 wherein the molds are 
fOled to a fixed weight. 
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plastic composition such as a pressure sensitive hot 
melt adhesive. The method includes the steps o1 (a) 
forming a thermoplastic film to a rigid mold vvherein said 
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sive Into the lined mold; (c) disposing a thermoplastic 
film on the surface of the mold to form a packaged hot 
melt adhesive; (d) allowing the hot melt adhesive to 
reach a state in the presence of ambient air such that 
the packaged hot melt adhesive is removable from the 
mold. 
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